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Description 
METHOD FOR HARVESTING 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] Applicant claims the benefit of utility application bearing 

U.S. Serial No. 10/159,878 filed May 29, 2002, now U.S. 

Patent No. 6,758,317 issued July 6, 2004, and, provisional 

application bearing U.S. Serial No. 60/303,560 filed July 6, 

2001. 
TECHNICAL FIELD 

[0002] -phis invention pertains to the field of agricultural harvest- 
ing practices. The specification submitted in U.S. Serial 

No. 10/159,878 is herein incorporated by reference. 
BACKGROUND OF THE INVENTION 

[0003] Vehicles for many years have been adapted and modified 
to assist in the harvesting of agricultural products. Even 
with the assistance of vehicles, harvesting of certain 
crops, particularly small and delicate fruit such as straw- 
berries, are extremely labor intensive. 

[0004] Strawberry harvesting requires the backbreaking work of 



many laborers. Boxes, referred to as flats, are used for 
collection of the fruit. For a typical strawberry field, work- 
ers will carry the empty flats and harvest the strawberries 
by hand, placing the gathered fruit into these flats. When 
filled, each flat is typically carried to the edge of the field 
where they are palletized with other flats. The carrying of 
filled flats is extremely inefficient; particularly when the 
flat is filled near the middle of a field. A worker must carry 
the flat, sometimes in muddy conditions, to the end of the 
field and then return to continue picking fruit. Studies 
have shown that lost time attributed to carrying loaded 
flats to the end of a field for palletizing can reach 30%. 
[0005] Once palletized, the strawberry flats are then transported 
to a facility for refrigeration. Prior to wholesale distribu- 
tion, it is a typical industry practice to cool the freshly 
picked fruit to about a temperature of 35 degrees F. To 
obtain this fruit temperature, strawberries harvested at 70 
degrees F will require approximately 3 hours to cool while 
strawberries harvested at 50 degrees F require only 20 
minutes. 

[0006] The harvest season for strawberries can last approxi- 
mately 6 months. It is typical industry practice to rein- 
spect the strawberry plants every three days and harvest 



the ripened fruit. 

[0007] As stated earlier, various vehicular designs have been 

used in the prior art to assist laborers for harvesting fruit. 
One of these prior art designs was disclosed in U.S. Pat. 
No. 4,292,784 issued to Abatti et. al. Abatti et. al. teaches 
a vehicle which utilizes a pair of conveyors which can span 
many rows of plants. The vehicle was designed for har- 
vesting large produce such as watermelons. 

[0008] one problem associated with vehicles utilizing elongated 
conveyors is that the turning radius of the vehicle is the 
wingspan of at least one of the conveyors. When the vehi- 
cle reaches the end of a row, the field must have sufficient 
clearance to permit the vehicle to be turned 180 degrees 
and aligned with rows next to be harvested. The increased 
turning radius of the vehicle can be a problem; especially 
if used in fields having space limitations. If insufficient 
space is available, the vehicle can not be turned without 
first removing or disconnecting at least one of the con- 
veyors. Although it is possible to implement, this would 

be an extremely inefficient use of time. 
SUMMARY OF THE INVENTION 

[0009] My invention is a method for harvesting fruit such as 
strawberries which comprises a self-powered vehicle 



wherein all vital functions are preferably hydraulically op- 
erated. The vehicle configuration has been described in 
the "SUMMARY OF THE INVENTION" Section of Application 
No. 10/159,878 and is hereby incorporated by reference. 

HARVESTING OPERATION. 

[0010] The harvest vehicle is positioned so that the conveyor belt 
system (i.e. two conveyors and their respective associated 
wing conveyors) substantially span rows of strawberries to 
be picked. As the vehicle travels slowly from one end of 
the field to the other, workers standing behind the vehicle 
and conveyors, pick the ripened fruit as they follow. 

[0011] when a flat is filled with fruit, rather than carrying the flat 
to the edge of the field, the worker simply places the flat 
onto an adjacent conveyor belt, which transports the flat 
to a position adjacent a work area upon the vehicle. The 
worker next retrieves an empty flat from the trough, 
which is located above the conveyor belt and within easy 
reach of the worker. 

[0012] workers on the platform remove the filled flats from the 

conveyor. They are also responsible for ensuring that each 
trough is filled with empty flats. They accomplish this by 
periodically adding empty flats to the trough adjacent to 
the work area and pushing the flats until they are aligned 



side by side. 

[0013] Workers on the platform also inspect the flats to insure 
that the quantity and appearance of the fruit is accept- 
able. A table is provided on each platform to facilitate this 
procedure. The flats are then positioned on pallets located 
on a central conveyor, referred to here as the pallet con- 
veyor. 

[0014] The pallet conveyor spans the width of the vehicle in par- 
allel relation to conveyor belt system. The pallet conveyor 
can itself be another belt conveyor similar to that used for 
the conveyor belt system. However, more preferable, is 
the use of a pair of parallel looped chains spaced apart 
from one another and where the chain height is above the 
floor height. Therefore, pallets rest upon the pair of par- 
allel chains. 

[0015] The pallet conveyor is used to move pallets having filled 

flats of strawberries into position for removal from the ve- 
hicle. The pallet conveyor can be operated in either direc- 
tion so that pallets can be loaded or removed from either 
side of the vehicle. Initially, pallets are loaded by forklift 
or the like onto the pallet conveyor. Empty flats can also 
be loaded onto the vehicle in similar fashion. To unload 
pallets of fruit from the vehicle, the pallet conveyor would 



be displaced until the filled pallet is near the edge of the 
vehicle so it can be easily removed by a forklift or direct 
transfer to a flatbed truck positioned adjacent. An alter- 
native embodiment can incorporate the use of an elec- 
tronic eye positioned across the surface of the conveyor 
near the vehicle's edge and which would terminate the 
conveyor's operation every time a pallet or other object is 
recognized. 

[0016] The vehicle also comprises a second work area located on 
the opposite side of the pallet conveyor. This second work 
area is essentially a duplicate of the first work area and is 
used when the vehicle travels in the opposite or reverse 
direction. 

VEHICLE ADJUSTMENTS. 

[0017] when the vehicle is at the end of a row, its tires can be ro- 
tated 90 degrees or to any other desired horizontal orien- 
tation, and the vehicle can travel along the edge of the 
field a distance with the new tire orientation until it is 
aligned with other rows of fruit to be inspected. The 
wheels are then rotated back to their original orientation 
and the wing conveyors are arc displaced to the opposite 
side. 

[0018] | n this way, the turning radius of the vehicle becomes ir- 



relevant since the vehicle's orientation relative to the field 
does not change. What changes is the tire orientation for 
aligning the vehicle with different rows of fruit and the 
displacement of the wing conveyors by the rotating arms 
from one side to the other. 
[0019] The vehicle is preferably designed so that the tire spacing 
can be adjusted. Tire adjustment permits the vehicle to 
adapt for operation in various fields having different row 
spacing. 

[0020] when the vehicle reaches the end of the row, the tires will 
be rotated as necessary so that the vehicle can travel 
along the edge of the field. The vehicle will typically travel 
a sufficient distance so that unpicked rows of fruit are 
within the wingspan of the conveyor sections. The con- 
veyor belt system is arc displaced over the vehicle by the 
pair of rotating arms so that the conveyor belt system is 
now behind the vehicle for its travel back across the field. 
The workers on the vehicle, previously working on one 
platform, now move across the pallet conveyor and onto 
the other platform. The vehicle then proceeds in the re- 
verse direction and the picking procedure is the same as 
described earlier. 

ALTERNATIVE DESIGNS. 



[0021] A n alternative embodiment of this vehicle can include a 
second conveyor belt system located on the side opposite 
the first. Instead of displacing the conveyor belt system 
from one side to the other as described above, no dis- 
placement is necessary. The drawbacks for incorporating 
a second conveyor belt system are the additional cost and 
weight. 

[0022] still another embodiment would eliminate the top trough 
section from the conveyor belt system. For this embodi- 
ment, the leveling means previously described would not 
be necessary. 

NIGHT-TIME OPERATION. 

[0023] Because of the wingspan of the conveyor belt system, 
workers can gather fruit behind the vehicle over an area 
spanning many rows. This aspect can be advantageous 
and permits the possibility of conducting harvesting oper- 
ations at night. By operatively mounting a series of flood- 
lights on the vehicle, the workers, who are harvesting in 
close proximity to the vehicle, can pick the ripened fruit at 
night and in cooler conditions. Preferably, the ideal posi- 
tion for a series of floodlights would be on a boom an- 
chored to the vehicle so that the boom could extend over 
and beyond the conveyor system so illumination of the 



fruit can occur without the conveyor system casting a 
shadow upon the area of fruit to be harvested. 
[0024] a number of advantages are realized by operating at 

night. Because the ambient temperature is cooler, workers 
are less prone to heat exhaustion. Additionally, the har- 
vested fruit will have a lower temperature than the fruit 
picked during daylight hours. This is important when tak- 
ing refrigeration costs into account. Nighttime picked fruit 
will require less refrigeration time to cool to the desired 
shipping temperature as mentioned earlier. Fruit can 
therefore be shipped faster. Nighttime harvesting also 
permits 24 hours a day harvesting, allowing the vehicle to 
cover more acreage than if it only operated during day- 
light. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] pig. 1 is an overhead view illustrating the unit traveling 

through a field with workers harvesting fruit. 
[0026] pig. 2 is a first side view. 

[0027] Fig. 3 is a second side view of my invention illustrating the 
conveyor belt changing position from one side of the ve- 
hicle to the opposite side and also showing the wheels 
orientated 90 degrees from Fig.l. 



[0028] pig. 4 is a top view of my unit illustrating one means for 
extending the wing conveyors to respective conveyors. 

[0029] pig. 5 is a rear view with the wing conveyors in extended 
position. 

[0030] Fig. 6 is Fig. 5 depicted in operation. 
[0031] Fig. 7 is a view taken along line 7-7 of Fig. 4. 
[0032] Fig. 8 is a view taken along line 8-8 of Fig. 4. 
[0033] Fig. 9 is a view taken along line 9-9 of Fig. 4. 

[0034] Fig. 10 illustrates a first alternative embodiment for ex- 
tension of the wing conveyors utilizing a hinging means. 

[0035] Fig. 11 is a view of Fig. 10 taken along line 11-11 and il- 
lustrates the position of a flat upon a tray chute. 

[0036] Fig. 12 is a view of Fig. 10 taken along line 12-12 and il- 
lustrates the operational relationship of the wing conveyor 
belt to the corresponding adjacent vehicle conveyor belt. 

[0037] Fig. 13 illustrates a unit in transit with work platforms 
folded and conveyor belts in a raised position. 

[0038] Fig. 14 is a top view of the unit with the work platforms 
folded and indicating the direction to orient the wheels 
prior to harvesting operations. 

[0039] Fig. 15 is the unit depicted in Fig. 13 illustrating the work 
platform unfolded and the tires rotated for harvesting op- 



eration. 

[0040] pig. 16 is an overhead view of the unit positioned at the 
edge of a field and illustrating the direction for extending 
the wing conveyors and the stacking of empty pallets with 
a forklift. 

[0041] pig. 17 illustrates the folding of the wing conveyor of the 
second alternative embodiment illustrated in Fig. 24. 

[0042] Fig. 18 illustrates the vehicle having completely traveled 

across a field, rotating tires for traveling along the edge of 
a field and removal of loaded pallets from the unit by a 
forklift. 

[0043] Fig. 19 illustrates the movement of the wing conveyors 

relative to the main body of the unit. 
[0044] Fig. 20 illustrates the rotation of the tires to align with the 

field rows for travel across a field. 
[0045] Fig. 21 illustrates the preferred embodiment for extending 

a wing conveyor. 
[0046] Fig. 22 is a view of 22 of Fig. 21. 

[0047] Fig. 23 illustrates disconnecting a wing conveyor and 

placement upon unit for transport. 
[0048] Fig. 24 illustrates a second alternative embodiment for 

extending awing conveyor. 
[0049] Fig. 25 is a view of Fig. 24 taken along line 25-25. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



[0050] pig. 1 illustrates the operation of harvester unit 10 in a 

field. A number of laborers can work upon the main body 
of unit 10. The main body is defined to include the fold- 
able work platform areas 30, stationary work areas 42, 
and central area 36. Located on one of stationary areas 42 
is control panel 40 from which an operator can control all 
vehicular functions. 

[0051] pigs. 4, 7, and 8 illustrate the positioning beneath tables 
48 of hydraulic oil tank 56, fuel tank 58 and engine 60. 

[0052] Fig. 2 is a side view of harvester unit 10 illustrating its ap- 
pearance between transport and harvesting configurations 
incorporating hinge connection embodiment of the wing 
conveyor 20a to conveyor 12a. Harvester unit 10 carries 
its own power supply and drive mechanism so that it can 
travel between locations on its own. Before describing the 
transport and harvesting configurations in detail, the fol- 
lowing paragraphs will describe the connectivity of the 
parts to one another. 

[0053] Figs. 5 and 6 display a rear view of the harvester unit 10 
having conveyors 12a and 12b. Conveyors 12a and 12b 
are connected to respective rotating arms 14a and 14b as 
seen in Fig. 4. Referring to Fig. 3, operatively connected to 



a respective set of conveyors and rotating arms is a hy- 
draulic leveling device with level sensor 16a and 16b. Each 
rotating arm is operatively connected to the vehicle body 
by connection to a hydraulic rotating device 18a and 18b 
respectively. Also connected to conveyors 12a and 12b 
are wing conveyors 20a and 20b respectively. 

[0054] Each of the conveyors 12 and wing conveyors 20, com- 
prise the following sections which are illustrated in Figs. 
10, 11, and 12. Each conveyor has an upper elongated 
trough section 22 and a lower rotating belt section 24 
connected to one another by vertical supports 26. Power 
couplings (not shown) provide the power for belt section 
24 on wing conveyors 20a and 20b. 

[0055] Referring to Fig. 11, trough section 22 preferably includes 
a pair of longitudinally extending chevrons 28 which are 
used to minimize the contact surface area with an empty 
flat "A" placed into the trough. This design reduces fric- 
tion; allowing multiple empty flats to be displaced along 
trough 22 with minimal force. 

[0056] pigs. 4 and 14, illustrate a work platform section 42 on ei- 
ther side of pallet conveyor section 32. Each work plat- 
form section 42 is preferably connected to a foldable plat- 
form extension 30 along one or more hinges. Each fold- 



able platform 30 serves two purposes. The first is that 
width profile of the unit 10 is minimized for travel along a 
commercial road when platforms 30 are in their folded 
position. The second purpose is to maximize the available 
space for the laborers working upon unit 10 during har- 
vesting operations. To facilitate the folding procedure, 
chains 34 can be used to lift the distal ends of platform 
sections 30 using a winch or the like. Alternatively, one or 
more laborers standing on the ground surface can push 
the underside of platform 30 closest to them upward into 
the folded position. 

[0057] Pallet conveyor section 32 comprises a stationary elon- 
gated central area 36 which has a pair of cooperatively 
operating displacement chains 38 located on opposing 
sides of the central area 36 adjacent to the stationary 
work stations 42. 

[0058] As best depicted in Fig. 9, chains 38 are elevated above 
the surface of central area 36 and adjacent sections 42. 
The pair of displacement chains 38 function as a conveyor 
belt for pallets and can travel in a forward or reverse di- 
rection. The width of pallet conveyor section 32 is de- 
signed so that pallets can be placed upon it and be sup- 
ported by a portion of each of the displacement chains 38 



so that no part of any pallet should substantially contact 
central area 36. Movement of displacement chains 38 are 
hydraulically controlled from control panel 40. Any pallets 
placed upon chains 38 can be displaced along pallet con- 
veyor section 32 as desired. 

TRANSPORT CONFIGURATION. 

[0059] pig. 13 and Fig. 14 illustrate unit 10 in the transport con- 
figuration suitable for travel on roadways. Rotating arms 
14a and 14b suspend conveyors 12a and 12b. Wing con- 
veyors 20a and 20b can also be suspended by their at- 
tachment to conveyors 12a and 12b. However, in an em- 
bodiment where wing conveyors 20a and 20b are not 
hinged to respective conveyors 12a and 12b, each can be 
disconnected and either placed upon unit 10 or trans- 
ported separately as will be described later. In the trans- 
port configuration, foldable work platform sections 30 are 
in their folded position. 

HARVESTING CONFIGURATION. 

[0060] p r j or to beginning the harvesting operation, unit 10 is po- 
sitioned for movement across a field B as shown in Figs. 
15 and 16. Foldable platform sections 30 are lowered into 
a substantially horizontal operating position and the tires 



44 are hydraulically orientated for travel across the field B. 

[0061] | n one embodiment, the conveyor/wing-conveyor connec- 
tion is by hinges 46 best shown in Fig. 16. However, an- 
other and more preferred embodiment for this connection 
is shown by Figs. 21, 22, and 23. Rather than using a 
hinge, the connection means comprises a slot and pin ar- 
rangement is used where a number of workers will posi- 
tion each wing conveyor 20 above the connection means 
and then lower until the connection means will support 
wing conveyor. This connection can be in an "L" or "J" type 
slot, but any other similar configuration is acceptable. 

[0062] pigs. 22 and 23 show the disassembly procedure. Wing 
conveyor 20a is lifted off the slot and pin connection 
means and thereafter slid onto central area 36 for trans- 
port. 

[0063] Returning to the description of the harvesting operation, 
an operator can load pallets and empty flats onto unit 10 
by use of a forklift shown as C in Fig. 16. Once wing con- 
veyors 20a and 20b are in their operational position ex- 
tending away from conveyors 12a and 12b, unit 10 travels 
across the field as generally depicted in Fig. 1. As the har- 
vesters fill a flat, they place them onto the adjacent con- 
veyor belt which carries the filled flat to a point adjacent 



to one of the foldable platforms 30. Workers onboard unit 
10 then remove the filled flats, and load them onto pallets 
at area 36. Tables 48 are provided for uses such as in- 
spection of fruit which may be necessary from time to 
time prior to palletizing the fruit. 

[0064] Once unit 10 has traversed the field, tires 44 are horizon- 
tally orientated, typically 90 degrees, for travel along the 
edge of the field until the conveyor system is substantially 
aligned with rows of unpicked fruit as shown in Fig. 18. At 
this juncture, if it becomes desirable to remove palletized 
fruit, an operator can control the movement of chains 38 
from control panel 40 so that the loaded pallets are dis- 
placed to the end of unit 10 for removal off the vehicle by 
forklift D. Fig. 19 illustrates how rotating arms 14 displace 
the entire conveyor system over the main body of unit 10 
until it is on the side of the vehicle opposite the edge of 
field B. Fig. 20 illustrates the wheels reorientated for tra- 
verse back across field B. 

[0065] pigs. 17, 24 and 25 illustrate a third embodiment for con- 
necting a wing conveyor 20 to a conveyor 12 using a mast 
50 and chain 52 to raise wing conveyor 20 relative to con- 
veyor 12 along hinge 54. 



